INTRODUCTION
============

Varicocele is the varicose dilatation of the pampiniform venous plexus, and it is encountered in 10% to 15% of the male population. While this rate is 21% to 41% for males with primary infertility, it may rise up to 70% to 80% in males with secondary infertility.^[@B1],[@B2]^

The target of varicocele surgery is to correct the venous drainage to spare the testicle from the harmful effects of the varicocele. During the surgery, arterial structures, ductus deferentes, and lymphatics should be preserved.^[@B3],[@B4]^

To date, various open surgery techniques, sclerotherapy, and lately laparoscopic surgery have been introduced.^[@B5]--[@B7]^ Recently, microscopic varicocelectomy, an open surgery technique, has become a widely recognized and utilized method due to its low recurrence and morbidity rates.^[@B4],[@B8]^

In previous reports in the literature,^[@B9],[@B10]^ laparoscopic varicocelectomy has been shown to be as effective as open surgery. Recently, many studies^[@B5],[@B10],[@B11]^ comparing classic and modified Palomo techniques with varicocelectomy have been published as the laparoscopic procedures gained wider recognition. However, those studies generally preferred to focus on postoperative complications (eg, hydrocele formation, and others), recurrence, length of the operation, and testicular atrophy. There is no study in the literature that performs a comparison with regard to scrotal pain secondary to surgery in the early postoperative period. Therefore, we decided to conduct a study focusing on this aspect. Additionally, we compared the laparoscopic and microscopic subinguinal varicocelectomy methods with regard to the length of the operation and complications.

MATERIALS AND METHODS
=====================

Forty patients who presented to our clinic because of pain, infertility, or both, and underwent left varicocelectomy, were included in the study after acquisition of their written informed consents and local Institutional Review Board approval was obtained. Preoperatively, color Doppler ultrasonography was performed on each patient to assess the degree of varicocele, investigate the presence of testicular atrophy, and determine the duration of reflux. Patients with bilateral or recurrent varicocele and cases with a disease that could lead to scrotal pain other than varicocele (eg, inguinal hernia, spermatocele, and others) were excluded from the study.

According to the patients\' choice, they were split into 2 groups relative to the type of operation. Group I comprised 20 patients who had undergone microscopic subinguinal varicocelectomy, and Group II comprised 20 patients who had undergone laparoscopic varicocelectomy.

The operation on patients while under general anesthesia in Group I was started by performing a subinguinal incision at the level of the external inguinal ring. The incision was deepened, Camper and Scarpa fasciae were opened, and spermatic cord was identified. Spermatic cord and the testicle were brought out by a Babcock clamp. Gubernacular and external spermatic perforator veins were isolated and divided. Following placement of the testicle back into the scrotum, the spermatic cord was evaluated by using a surgical microscope. Spermatic fascia was opened, testicular arteries and lymphatics were preserved, and dilated veins were isolated and ligated with 3/0 or 4/0 silk and severed. Following closure of the spermatic fascia, the skin incision was closed and the procedure was ended.

Patients in Group II were placed in a supine and mild Trendelenburg position while under general anesthesia. After confirming the empty state of the bladder, we introduced 3 trocars of 5-mm thickness into the abdomen through the points shown in **[Figure 1](#F1){ref-type="fig"}**. The trocar over the abdomen was used for insufflation and as a camera port. Visualization was achieved by using 30° optics. By using cutting and grasping tools introduced through the other 2 trocars, the peritoneal leaf was elevated over the spermatic cord from a point proximal to the inguinal ring. The peritoneal space was enlarged along the testicular vessels towards the inferior and inner aspect, and the first vessels observed at this level were severed with a metal clipper. Thereafter, while sparing the testicular artery and lymphatics, all remaining veins were cauterized individually. Following confirmation of hemostasis, trocars were removed. The opened fascia over the abdomen was closed. All 3 incisions were closed with subcuticular sutures.

![Trocar placement.](jls0021228570001){#F1}

Both groups received first-generation cephalosporins for preoperative antibiotic prophylaxis and the parenteral form of diclofenac sodium for postoperative analgesia. If needed, additional analgesic delivery was performed and its amount was recorded. Visual analogue score (VAS) was used for assessment of the severity of scrotal pain. The range of pain severity was scored between 1 and 10; patients were asked to score absence of pain as "0" and most severe pain as "10." Postoperative scrotal pain at 1, 3, and 7 days was noted by VAS scores. Discharged patients were reached via telephone and their follow-up data involving pain scores, requirement of additional analgesia, either for abdominal or scrotal pain, and time to return to normal activity were recorded. Moreover, length of operation and complications were noted, as well. Scrotal color Doppler ultrasonography was performed at 6-month and 1-year follow-ups, during which detection of any hydrocele formation or recurrence was recorded.

SPSS version 15.0 program was used for statistical analysis. Data are presented as mean ± standard deviation. Results were evaluated by nonparametric tests (Mann-Whitney U, Friedman), because they were not normally distributed. P\<.05 was recognized as statistically significant.

RESULTS
=======

The mean age of patients was 24.2±3.4 years in Group I and 25.1±2.1 years in Group II. Twelve Group I patients had grade III varicocele, and 8 had grade II varicocele. In Group 2, 14 had grade III, whereas 6 had grade II varicocele. Eight of 20 patients who received open surgery had presented because of pain and 12 due to infertility. In the laparoscopy group, the presenting complaint was pain in 7 and infertility in 13 patients. Mean postoperative follow-up period for the patients was 12.3 and 11.4 months, respectively. General characteristics of patients were shown in **[Table 1](#T1){ref-type="table"}**.

###### 

General Characteristics of 2 Groups

                             Group I      Group II    P Value
  -------------------------- ------------ ----------- ---------
  n                          20           20          
  Mean age, year (±SD)       24.2 ±3.4    25.1 ±2.1   0.593
  Varikosel grade                                     
  Grade II                   12           14          
  Grade III                  8            6           
  Presenting complaint                                
  pain                       8            7           
  infertility                12           13          
  Mean operation time, min   38.6 ±10.7   35.8 ±9.5   0.249
  Mean follow-up, months     12.3         11.4        0.313

The length of surgery was recognized as the duration between the insertion of the first trocar and closure of the incisions in the laparoscopic group, and the duration between initiation of the incision and the skin closure in the subinguinal varicocelectomy group. While mean length of operation was 35.8±9.5 minutes in the laparoscopic group, it was 38.6±10.7 minutes in the other group (P\>.05). Mean length of operation was 48.4 minutes in the first 5 laparoscopy patients and 31.6 minutes in the following 15 laparoscopy patients. Postoperative requirement for additional analgesia was observed at 3.5±1.8 days in Group I and 1.7±0.9 days in Group II (P=.034). Early and late period complications are shown in **[Table 2](#T2){ref-type="table"}**. Scrotal emphysema was observed in 5 patients in the laparoscopy group, and it resolved spontaneously within 24 hours to 48 hours. Recurrence of varicocele was observed in 10% of patients (n=2) in Group II and 5% (n=1) of patients in Group I. Also, hydrocele occurred in 2 patients in Group II and 1 patient in Group I.

###### 

Early and Late Period Complications

                       Microscopic Subinguinal Varicocelectomy (n, %)   Laparoscopic Varicocelectomy (n, %)
  -------------------- ------------------------------------------------ -------------------------------------
  Wound infection      1 (5%)                                           0
  Hematoma             0                                                0
  Testicular atrophy   0                                                0
  Orchitis             0                                                1 (5%)
  Scrotal edema        3 (15%)                                          1 (5%)
  Hydrocele            1 (5%)                                           2 (10%)
  Recurrence           1 (5%)                                           2 (10%)
  Scrotal emphysema    0                                                5 (25%)

Postoperative early period VAS scores for scrotal pain in both groups are shown in **[Table 3](#T3){ref-type="table"}** and **[Figure 2](#F2){ref-type="fig"}**. VAS scores were significantly lower in the laparoscopic group at postoperative days 1, 3, and 7, compared with the other group (P\<.001). Although there was no significant difference between the VAS scores on postoperative days 1 and 3 in the laparoscopy group, the VAS score at 7 days was significantly lower than the preceding 2 scores (P=.013). VAS score demonstrated a significant decrease in the late postoperative days (P=.042). Time to return to normal activity was statistically significantly shorter in the laparoscopic group (6.8±3.4 vs. 3.7±2.1 days) (P=.028). One of the laparoscopic varicocelectomy patients was obliged to suspend daily activities again after returning to normal activities because of detection of orchitis. A patient who received microscopic inguinal varicocelectomy reported persistence of the preoperative pain at the 6-month follow-up (12.5%). In the other group, 1 patient had persisting pain as well (14.2%), and there was no statistically significant difference between the groups (P\>.05). The preoperative pain was resolved in 13 (86.7%) of 15 patients who underwent surgery due to pain.

###### 

Postoperative Scrotal Pain Scores of the 2 Groups

                                        Microscopic Subinguinal Varicocelectomy (n=20)   Laparoscopic Varicocelectomy (n=20)   P Value
  ------------------------------------- ------------------------------------------------ ------------------------------------- ---------
  Requirement of additional analgesia   3.5 ±1.8                                         1.7 ±0.9                              .034
  1\. day pain score (VAS)              5.20 ±1.14                                       0.70 ±0.82                            \<.001
  3\. day pain score (VAS)              4.60 ±0.97                                       0.60 ±0.84                            \<.001
  7\. day pain score (VAS)              3.50 ±0.97                                       0.10 ±0.32                            \<.001

![Postoperative scrotal pain scores of the 2 groups (VAS).](jls0021228570002){#F2}

DISCUSSION
==========

Various surgical methods are available for varicocele treatment. The first surgical treatment of varicocele was performed by Celsus in the first century by performing orchiectomy on a patient with a testicular atrophy. Among the currently popular varicocelectomy methods, we can mention the Ivanissevitch technique, Palomo technique, subinguinal (microscopic) varicocelectomy, laparoscopic varicocelectomy, and sclerotherapy. The authorities have not yet agreed upon a single most-effective and least-invasive method. In the present study, we aimed to compare laparoscopic and microscopic subinguinal varicocelectomy methods with regard to parameters, such as postoperative scrotal pain, length of surgery, and complications.

Varicocelectomy can be performed due to scrotal pain in select cases where medical treatment fails or patients exhibit specific pain complaints. Previous studies have shown the successful effects of surgery on pain relief. Peterson et al^[@B13]^ reported the success rate of high ligation for pain relief as 86%. Yaman et al^[@B14]^ found the same rate in their own study as 88%. Yeniyol et al^[@B15]^ conducted a study where they used inguinal and subinguinal methods and obtained results similar to the ones mentioned above. In another study, the success rate for pain relief in microscopic subinguinal varicocelectomy was reported as 85.6%.^[@B16]^ In our study, the success rates for pain relief in patients who had presented with preoperative scrotal pain, were similar to the results in the literature, both in the microscopic and laparoscopic groups (87.5% and 85.7%, respectively).

Previous studies on the varicocele-pain relationship have been conducted in a way that we mentioned above. Only a few studies focus on postoperative pain secondary to surgery. Because no pain scale has been used in those analyses, we do not regard their results as objective assessments on this subject. Bebars et al^[@B17]^ compared open surgery and laparoscopic varicocelectomy groups in their study, which comprised 193 patients. They performed the postoperative pain assessment based on the need for narcotic analgesia. Because all the patients in the open surgery group needed one or more narcotic analgesics, the same rate was only 13% for the laparoscopy group. Koyle et al^[@B18]^ conducted a study of 103 varicocele patients including children and adolescents by applying varicocelectomy via the laparoscopic Palomo method and determined postoperative requirement of analgesia only for the first 48 hours.

Contrary to the few studies on this subject, our study used an objective assessment criterion. Moreover, our study showed that the laparoscopic varicocelectomy method was more comfortable for patients in terms of the early postoperative scrotal pain period compared to the microscopic subinguinal varicocelectomy. This comfort means earlier return to normal activity. Bebars et al^[@B17]^ found the mean time to return to normal activity as 4.5 days in the laparoscopy group and 8.9 days in the open surgery group. In another study, mean time to return to normal activity was 9.3 (range, 5 to 23) days in 284 patients who received microscopic subinguinal varicocelectomy.^[@B16]^ Our results were parallel to those in the literature. In the current study, the time to return to normal activity was shorter in the laparoscopic varicocelectomy group than in the open surgery group.

Many studies report the length of operations. Shamsa et al^[@B19]^ compared 3 varicocelectomy methods on 3 groups comprising 30 patients each. Mean length of operation was 30.0±5.5 minutes in the laparoscopic group, 27.0±3.5 minutes in the subinguinal varicocelectomy + general anesthesia group, and 38.0±1.8 minutes in the subinguinal varicocelectomy + local anesthesia group. In the Nuhoglu et al study,^[@B20]^ mean length of surgery was 24±4.5 minutes for inguinal varicocelectomy and 38±6.4 minutes for microscopic subinguinal varicocelectomy. Because open surgery has been performed with the same techniques and equipment for a long time, it is normal that the length of surgery is similar in most of the studies reported in the literature. However, currently, the laparoscopic method appears to be gaining wide acceptance along with the accumulation of experience that results in the decreased length of surgery compared with the previous durations.

In a study conducted on 193 patients that is supportive of this fact, mean length of surgery was 38.5 minutes for the unilateral varicocelectomy and 69.5 minutes for the bilateral varicocelectomy in the open surgery group, and no change was observed in the durations over time. However, in the laparoscopy group, mean length of surgery for unilateral cases was 69.8 minutes in the first 20 cases and 42.3 minutes for the following cases, whereas it was 92.5 and 71.8 minutes for the bilateral cases, respectively.^[@B17]^ Similarly, among 6 patients who received single-port laparoscopy on which there is little experience, mean length of operation was 73.3 minutes. In other words, it was longer than those of frequently applied techniques.^[@B21]^ In our study, mean length of surgery in the laparoscopy group decreased substantially as experience increased. However, there was no reduction with regard to length of surgery in the open surgery group. In the current study, mean length of operation for both techniques were found to be consistent with the results in the literature.

Many of the studies focusing on varicocelectomy methods have determined various complications. Çayan et al^[@B22]^ conducted a meta-analysis including results of 107 previous studies, to determine the best varicolectomy technique for infertile patients in 2009. In this report, the hydrocele formation rate was 8.24% for the Palomo technique, 0.44% for microscopic varicocelectomy, 2.84% for laparoscopy, and 7.3% for macroscopic inguinal (Ivanissevitch) or subinguinal varicocelectomy. In another study, Bebars et al^[@B17]^ compared open varicocelectomy and laparoscopic varicocelectomy methods. Among 65 open varicocelectomy patients, there was wound erythema in 6 (9.2%), wound infection in 1 (1.5%), and hydrocele in 3 (4.6%) cases. Among 128 laparoscopic varicocelectomy patients, 3 (2.3%) had wound erythema, 1 (0.8%) had wound infection, and 3 (2.3%) had hydrocele formation. Moreover, scrotal edema was observed only in 3 (2.3%) patients in the laparoscopic group, whereas it was found in 11 (17%) patients in the open surgery group. In the study of Shamsa et al,^[@B19]^ hydrocele was determined in 1 (3.3%), orchitis was determined again in 1, and scrotal edema was determined in 4 (13.3%) cases; there was no hematoma or wound infection. As the subinguinal varicocelectomy + local anesthesia group demonstrated hematoma in 1 (3.3%) patient, the subinguinal varicocelectomy + general anesthesia group displayed scrotal edema (10%) in 3, orchitis in 1 (3.3%), and wound infection in 3 (10%) patients. In our study, the most common complication in the microscopic open surgery group was scrotal edema, whereas it was scrotal emphysema in the laparoscopic group, which resolved spontaneously in all patients.

Another issue that can be encountered following the varicocelectomy procedure is the recurrence of varicocele. In the literature, there are many studies on this subject. In the meta-analysis of Çayan et al^[@B22]^ including 107 studies, recurrence rates for each method were outlined. In this study, recurrence rate was 14.97% for the Palomo technique, 1.05% for microscopic varicocelectomy, 4.6% for laparoscopic varicocelectomy, 12.7% for the macroscopic inguinal method, and 2.63% for the macroscopic subinguinal method. In our study, the recurrence rate was higher in the laparoscopic group than in the open surgery group, which was a result consistent with the related literature.

CONCLUSION
==========

The best method in varicocele treatment is yet a contentious issue. Recently, although microscopic subinguinal varicocelectomy appears to be the most prominent technique, laparoscopic varicocelectomy seems to be gaining in popularity as well. Less postoperative scrotal tenderness that enables earlier return to normal activity is the main advantage of this method. Moreover, smaller incision scars due to use of small-scale tools can be mentioned among its other favorable properties. Although laparoscopic varicocelectomy is known as the preferred method in bilateral varicocele cases, obese individuals, and patients with a history of previous inguinal surgery, the laparoscopic method can be a good alternative for patients desiring an earlier return to normal activity. However, the principal disadvantage of laparoscopic varicocelectomy is the high rate of hydrocele formation. In this regard, there is a need for new studies with better visualization of the lymphatic system. We believe that if this problem can be solved, laparoscopic varicocelectomy will be the gold standard in varicocele treatment.
